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ELECTRODE PLATE FOR PLASMA CVD DEVICE AND SURFACE TREATING 
METHOD THEREFOR 




[Abstract of JP 11181570 (A) 

PROBLEM TO BE SOLVED: To reduce defects in the 
j production of a liq. crystai cell or the lll^e, in a reaction 
i chamber 1 of a plasma CVD device, by reducing the amt 
of dust caused by the peeling of a deposition layer by 
I CVD, SOLUTION: The roughness of the surfece of an 
electrode plate 4 fitted Into a plasma CVD device, by 
blasting treatment or thennal spraying, Is regulated to 40 
I to 100 &mu m in the maximum height (Rmax) value and to 
<=50 &mu m in pitch (&lambda a) value. By the increase 
[ of the anchor effect between the surface of the electrode 
: plate 4 and the deposition layer by CVD, the interlayer 
adhesion Is improved. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to a liquid crystal display panel, LSI or an 
electrode plate with which the plasma CVD device used for manufacture of other electron 
devices is equipped, and a surface treatment method for the same. 
[0002] 

[Description of the Prior Art]in manufacturing electron devices, such as a liquid crystal display 
panel, plasma CVD (plasma chemistry gaseous phase deposition) - the film deposition 
system by law is used. In plasma CVD, high-frequency power (RF) and reactant gas are 
introduced all over the reaction chamber (chamber) decompressed by the vacuum pump, and 
plasma is made by high tension. 

[0003]ln plasma CVD, if the pollutant has adhered to the surface of the electrode plate with 
which it is equipped all over a reaction chamber box wall and a reaction chamber, especially 
the electrode plate which impresses RF, in order to pollute a membrane fonmation subject, 
washing is fully beforehand performed as it is also with a corrosive medicine of a fluid or a gas. 
It is dramatically pure and smooth in the electrode plate surface washed in this way. 
[0004]However, dust originating in the CVD deposition thing itself had become one poor cause 
like the pollutant as follows. 

[0005]Since there is little site selectivity of the plasma CVD in a reaction chamber, it deposits 
similarly not only a membrane formation subject but on the surface of the others in a reaction 
chamber. And sedimentary layers cause exfoliation gradually by the difference of a coefficient 
of thermal expansion from a substrate, etc. Thus, the produced dust will float the inside of a 
reaction chamber, will adhere to a membrane formation object surface, and it had become a 
problem in order to cause poor membrane formation to some extent especially in the case of 
the particles of the above size. 
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[0006]On the other hand, in order to reduce the defective fraction by such dust, removing 
frequently the sedimentary layers of a plasma-CVD reaction chamber internal surface will spoil 
the productive efficiency of a device greatly, 

[0007]A dust-content measurement result is shown in drawing 4 . The dust content adhering to 
the glass substrate 6 is calculated, and a relation with the thickness of the cascade screen 
deposited on the electrode plate shows the plasma-CVD process of forming the semiconductor 
membrane of TFT (thin film transistor) of an LCD device. Here, only dust with a diameter of not 
less than 5 micrometers used as a poor cause was calculated. It investigates about the CVD 
process of forming an amorphous silicon (a-Si) thin film, using a thing with a size of 230x250 
mm as the glass substrate 6. 

[0008]As shown in drawing 4 , dust-content enumerated data increase rapidly from the place 
where the thickness (cascade screen thickness) of sedimentary layers exceeds around 10 
micrometers. The peak projected especially appeared and the count peak value of 7500- 
10,000 pieces was already seen near 10 micrometers of cascade screen thickness in the field 
of about 5000 pieces and 20-23 micrometers of cascade screen thickness. Thus, when a dust 
content increases, poor membrane formation increases in CVD. Here, the arithmetic average 
value of the dust-content count [ in / including the field of 10 micrometers or less of cascade 
screen thickness with few dust contents / the measuring range to 25 micrometers of cascade 
screen thickness ] was 21 77. 
[0009] 

[Problem(s) to be Solved by the InventionJIn the electrode plate with which it is equipped into 
the chamber of a plasma CVD device, this invention is improving adhesion with the 
sedimentary layers by CVD, and gives what has few dust generating all over a CVD reaction 
room (chamber). The surface treatment method of the electrode plate for it is given. 
[0010] 

[Means for Solving the Problem]ln an electrode plate with which it is equipped in a reaction 
chamber of a plasma CVD device for electron device manufacture, an electrode plate for 
plasma CVD devices of claim 1 is characterized by a value of the maximum height in surface 
roughness of said electrode plate being 40-100 micrometers. 

[001 IJSince surface roughness on the surface of an electrode plate is large enough, the 
adhesion of sedimentary layers and an electrode plate by CVD becomes large, and dust 
generating by exfoliation of sedimentary layers is reduced in a CVD process. 
[0012]ln an electrode plate for plasma CVD devices of claim 2, it is characterized by a pitch 
(lambdaa) value in surface roughness of said electrode plate being 50 micrometers or less in 
an electrode plate with which it is equipped in a reaction chamber of a plasma CVD device for 
electron device manufacture. 

[00131ln a surface treatment method of an electrode plate for plasma CVD devices of claim 3, 
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blasting is used in a method of carrying out the surface treatment of the electrode plate with 
which it is equipped in a reaction chamber of a plasma CVD device for electron device 
manufacture. 

[0014]ln a surface treatment method of an electrode plate for plasma CVD devices of claim 4, 
In a method of carrying out the surface treatment of the electrode plate with which it is 
equipped in a reaction chamber of a plasma CVD device for electron device manufacture, 
themnal spraying of the alloy which contains metallic aluminum or aluminum in an ingredient 
was carried out to the surface of said electrode plate made from stainless steel, and a coat 
was formed in it. 
[0015] 

[Embodiment of the lnvention]Hereafter. the 1st example of this invention is described using 
drawing 1 - 3. 

[0016]ln this example, the electrode plate which carried out the surface treatment with blasting 
was used in the plasma-CVD process of forming the semiconductor membrane of TFT (thin 
film transistor) in an LCD device. 

[0017] Drawing 1 (a) is a vertical mimetic diagram showing the composition of the reaction 
chamber (chamber) of the plasma CVD device for liquid crystal cell manufacture used for this 
example. 

[0018]The reaction chamber 1 of the used plasma CVD device is a vertical mold parallel plate 
type. The induction 8 and 8 of high-frequency power and reactant gas is formed in each of the 
vertical walls 10 and 10 of two sheets in which the box 2 of approximately rectangular 
parallelepiped type counters at the approximately center part. From the vertical wall of two 
sheets, it is mostly formed in an equidistant position by the heater 3 by electric heat, and 
between the vertical walls 10 and 10 and the heater 3, RF impression electrode plates 4 and 4 
and the tray electrode plates 5 and 5 of each other are altogether arranged in parallel 
sequentially from the vertical wall 10 and 10 side, and two or more glass substrates 6 which 
are the targets of CVD are arranged in the field by the side of RF Impression electrode plate 4 
of the tray electrode plate 5. The vertical tray electrode plate 5 of two sheets is supported with 
the level carrying trays 7 of one sheet. The decompression outlet 9 is formed in the 
approximately center part of the heater 3 of the low wall of the box 2 of the reaction chamber 1 . 
Here, as shown in drawing 1 (b), many diffusers 1 1 are arranged on the tray electrode 5 of RF 
impression electrode plate 4, and the field (transverse plane) which counters in a grid pattern, 
and reactant gas is supplied to it through the reactant gas feed route 12 in RF impression 
electrode plate 4 from the above-mentioned induction 8. 

[0019]The reaction chamber 1 is symmetrically constituted considering the field of the central 
heater 3 as a symmetry plane. The side attachment wall vertical to the electrode plates 4 and 5 
of the box 2 has been can be opened and closed, and receipts and payments of the glass 
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substrate 6 are performed by pulling out with the tray electrode plate 5 by movement of the 
carrying trays 7. 

[0020]ln the above-mentioned reaction chamber 1, reactant gas and its carrier gas are led to 
the front diffuser 12 through the feed route 12 inside the Induction 8 which pierces through the 
approximately center part of both the vertical walls 10 and 10 of the box 2, and is connected to 
RF impression electrode plate 4 from the back (field by the side of the box 2), and this 
electrode plate. It flows into the tray electrode plate 5 which furthermore supports the glass 
substrate 6 and it, and is discharged from the decompression outlet 9 which the heater 3 set 
caudad through the circumference of the heater 3 of reaction chamber 1 center, and was 
provided in box 2 low wall. 

[0021 ]To RF impression electrode plate 4 of a plasma CVD device with the above reaction 
chambers, it changed to the surface washing processing by the medicine in a Prior art, and 
processing by blasting was performed. 

[0022]The surface unevenness shape of RF impression electrode substrate 4 of this example 
is typically shown in drawing 2 (a). RF impression electrode substrate 4 by conventional 
technology is shown in drawing 2 (b) for comparison. 

[0023]The dry method performed blast processing in compressed-air-pressure 2 kgf/cm using 
the silicon carbide powder of 46 meshes to the surface of the electrode plate which consists of 
stainless steel or metallic aluminum. The place which measured surface roughness at ten or 
more places after the processing for 10 minutes, 20 minutes, and 30 minutes with the tracer 
type surface roughness meter with a tip curvature radius of 2 micrometers (JIS B 0651), 
Maximum height Rmax (JIS B 0601) was within the limits of 40-70 micrometers, 50-90 
micrometers, and 50-100 micrometers, respectively. 

[0024]Each pitch lambdaa of the mountain at this time was within the limits of 50 micrometers. 
[0025]On the other hand, in the conventional technology by a chemical treatment, maximum 
height Rmax was only about 10 micrometers, and the pitch was within the limits of not less 
than 70 micrometers ( drawing 2 (b)). 

[0026]Here, pitch lambdaa is the average value of the interval of a mountain and a mountain in 
the standard length L (here, it could be 2.5 mm). 

[0027]The change curve of drawing 3 shows the relation between the total quantity of dust 
adhering to the glass substrate 6 at the time of using RF impression electrode plate 4 in this 
example, and the thickness of the cascade screen deposited on the electrode plate. Here, only 
the dust with a diameter of not less than 5 micrometers which becomes a poor cause in 
membrane formation of this example was calculated. It measured about the stage film 
formation of the amorphous silicon (a-Si) thin film, using a thing with a size of 230x250 mm as 
the glass substrate 6. 

[0028]Cascade screen thickness is the same as that of the thing of the conventional 
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technology shown in drawing 4 by 8 micrometers or less. However, decreasing notably 
compared with conventional technology in the field after it is known. In the field after 8-10 
micrometers of cascade screen thickness, while the center line of the wave motion of a serrate 
change curve is low compared with the thing of conventional technology, the value in the peak 
of serrate change is small notably. All encompassing in the 10-20-micrometer range is smaller 
than 4000 pieces, and it in the 20-30-micrometer range is 5000 or less pieces. The value 
which carried out the arithmetic average of the count to 30 micrometers of cascade screen 
thickness is 1519, and even if it compares it with the average value 2177 to 25 micrometers of 
cascade screen thickness in conventional technology, it is quite small. Here, the data 
measuring condition of drawing 4 is completely the same as that of this example, except that 
the surface treatment method of the electrode plate 4 is different. 
[0029]The test result of this example shown in drawing 3 shows that the problem by the 
increase in a dust content hardly arises, even if the cascade screen thickness deposited on RF 
impression electrode plate 4 performs stage film formation of the glass substrate 6 
continuously in the range up to about 30 micrometers. 

[0030]lt is thought that it is because the adhesive property of the effect of this example with the 
sedimentary layers on RF impression electrode plate 4 and this electrode plate improved 
according to increase of the anchor effect. It is thought that the uneven shape which has 
actually contributed to the anchor effect is based on the uneven shape of an order smaller than 
it instead of a tens of micrometers order which are expressed in this invention. However, in the 
surface treatment of the metal plate which served as usual washing called blasting, increase of 
these comparatively big unevenness and increase of detailed unevenness are in agreement. It 
is easily confirmed as that of ** by optical measurement. 

[0031]Although it is thought that dust adhering to the glass substrate 6 originates in the wall of 
the reaction chamber box 2, the tray electrode 5, and the carrying trays 7 in addition to RF 
impression electrode plate 4 on the other hand, there is comparatively little those influence. 
This is considered for reactant gas to flow in the shape of a shower toward the glass substrate 
6 from the diffuser 1 1 of RF impression electrode plate 4, as mentioned above. 
[0032]Even if it performs CVD continuously until the cascade screen thickness deposited in the 
reaction chamber 1 by using RF impression electrode plate 4 which carried out blast 
processing like this example reaches more than 30 micrometers or it, the increase [ as / in 
conventional technology ] with poor membrane formation is not caused. Therefore, a product 
defect can be reduced remarkably, keeping productive efficiency high. Since the surface 
treatment by blasting is very simple and common, a process and cost are not made to almost 
increase. 

[0033]ln another example, thermal spraying of the metallic aluminum was carried out to the 
surface of the electrode plate made from stainless steel, and the coat was formed in it. The 
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coat of metallic aluminum about 200 micrometers thick was formed by electric arc spraying. 
The maximum height was 50-90 micrometers, and when surface roughness was measured like 
said example, pitch lambdaa of.the mountain was 40-50 micrometers. When this electrode 
plate was used for said plasma CVD device, in dust-content reduction, the completely same 
effect as said example was acquired. 
[0034] 

[Effect of the lnvention]According to this invention, in a plasma-CVD process, a dust yield Is 
decreased by improving an electrode plate surface treatment by controlling exfoliation with an 
electrode plate and the CVD deposition layer on it. Therefore, the yield and reliability of a 
product can be improved, without spoiling the productivity of a plasma-CVD process. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] (a) It is a vertical mimetic diagram showing the composition of a plasma CVD 
device. 

(b) It is a perspective view of RF impression electrode plate of a plasma CVD device. 
[Drawing 2] (a) It is the mimetic diagram by which the surface treatment was carried out with 
blasting and in which showing the surface unevenness shape of the electrode substrate for 
plasma CVD devices of an example. 

(b) It is the mimetic diagram by which the surface treatment was carried out with the corrosive 
reagent and in which showing the surface unevenness shape of the electrode substrate for 
plasma CVD devices of a Prior art. 

[Drawing 3 ]lt is a graph which shows a relation with the cascade screen thickness deposited 
by the dust content (5 micrometers) and CVD at the time of using RF impression electrode 
plate of an example. 

[Drawing 4] lt is a graph which shows a relation with the cascade screen thickness deposited 
by the dust content (5 micrometers) and CVD at the time of using RF impression electrode 
plate of conventional technology. 
[Description of Notations] 

1 reaction chamber (chamber) 

2 Box 

3 Heater 

4 RF impression electrode plate 

5 Tray electrode plate 

6 Glass substrate 

7 Carrying trays 

8 Induction of high-frequency power (RF) and reactant gas 
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9 Decompression outlet 
[Translation done.] 
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DRAWINGS 

[Drawing 2] 
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[Drawing 4] 
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[Translation done.] 
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* NOTICES * 
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CLAIMS 

[Claim(s)] 

[Claim 1]An electrode plate for plasma CVD devices characterized by a value of the maximum 
height in surface roughness of said electrode plate being 40-100 micrometers in an electrode 
plate with which it Is equipped in a reaction chamber of a plasma CVD device for electron 
device manufacture. 

[Claim 2]An electrode plate for plasma CVD devices characterized by a value of a pitch in 
surface roughness of said electrode plate being 50 micrometers or less in an electrode plate 
with which it is equipped in a reaction chamber of a plasma CVD device for electron device 
manufacture. 

[Claim 3]A surface treatment method of an electrode plate for plasma CVD devices processing 
the surface of said electrode plate with blasting in a method of carrying out the surface 
treatment of the electrode plate with which it is equipped in a reaction chamber of a plasma 
CVD device for electron device manufacture. 

[Claim 4]ln a method of carrying out the surface treatment of the electrode plate with which it is 
equipped in a reaction chamber of a plasma CVD device for electron device manufacture, A 
surface treatment method of an electrode plate for plasma CVD devices having carried out 
thermal spraying of the alloy which contains metallic aluminum or aluminum in an ingredient to 
the surface of said electrode plate made from stainless steel, and forming a coat in it. 



[Translation done.] 
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[0 0 2 3] y7;^hJ!!iS»4, ;^'7->'l';^SiyL-(±^S 

vjLO^fb'>-<'^i&*$rfflv\ EiBS^^E2 k g f/c 
10 ni^lC-CK7'f:^T^To;to 10^, 20^. iJiyf 
3 0»m<r>immz. 3fcSlffl$#S2 ^umOm^B 
ffl^ltici (jsms* 1 OfflWJJil±i:iJv>Ta!)^L7t 
t.l^(JIS B 0 6 5 1) > ft:^i§$Rmax (J 
IS B 0 6 0 1) 36«, -?-ii-?'^i4 0--7 0^ni. 5 
0--90;um, feiO^S 0-1 0 O^imOlEHrt-eabo 

[0 0 2 41 tfz. iOt iic7)Lli(^eyf-AaJiV»-rn 
'I) 5 0 ^ m^O^HrtT-^o/Co 

to 0 2 5] CintCitLT^ ^q'SiaiiatCi'SiS^lJJIIfU 
20 i5V^T. ft:^^$Rmaxti*<3l 0^inlCii§*T> kfy-f- 
(±7 0A/mm±<7)eHrt-e*)o/c (112 (b) ) o 
[0 0 2 6] CiT, k'yf-AaJi^iiSL (i^LTIi; 
2. 5mmtL;t) iZ^if^\iit\h(Omm<r>^^T:^ 

[0 0 2 7] m3(Dmi}mm±. ^mmizm^RF 

30 ^kLtio ttz. if'77.mSi6tLX\i2 3 0X2 5 0m 

m<7)^ftofc(osrffli/>, $^^an^^m (a-s i) 

[0 0 2 8] «18iJIj4*8 ^ mJ-JLTT-ti, 114 ic^tfie 

*s^s<^^>«^>fc|B]^*T•^)4o -e-^xwpfw^^tc 
^-5)0 aimif 8-1 0 fimm^<7)mmzii\,^x. mm 

$<^fcoTv^?,o 1 0-2 0;/^lilH^ci3^t-5S:^k:'- 
40 ;?»44^iaJ:l)/h$<, 2 0 - 3 0 ^ mKHlCiSft* 
-?-tLli5^WTT-$)^)o «S^3 0/iniST<^liil!l 
Sc«r^¥J^L/c1tttl 5 1 9-r*oT, mJt^SISJCfc 
tt'&«lSJ?2 5A'niST-<7)¥l^)fil2 1 7 7(CJt'<T^) 
/i^^»)/h$v^ dvlTN SI4c7)f-5'Si$^f:|i(i, 

■So 

[0 0 2 9] El 3 fc^l-^HJfe^UOR^^Ji, R F Ep 

w&xiS7 7.mBL&<r>^miM.^^m.Lxn-^tzt lx 
50 ^»^tiD^zJ:-^,Ha*ntt^f^^:^r^/^^:fcSr 



^mW- 11-18 15 7 0 
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[0 0 3 4] 



10 0 3 0] RFepjDmg«4 tm i^m<Dnm ^^mzxtiis. y7X-7cvDign 

^tc?i*^ftt,*T.*o (b) 7'7XvcvD^*wRFenjDm@Koi^@-c 

(0 0 3 1] **vxS«6Hfift1"'2)5^>^ M±> *.l.o 

R F EPtoS^^ 4 m^l-tc . ac-Ellft: 2 Ol^g, [0 2 ] (a) h ftic i I) mW^m^Mz. HiS 

Tt:Rl£**;^*fRFEp*nSS«4<7)P^#aiLPl l:«-"b (b) ^t:14^p°q(ci iJ^M&S^tt/c, 

6 tC[p]j>--o T V ^ 7 -:yclCcliix-5 fztbt^x. X-7 C V D^SfflmSl^O^MIHldiJ^^-^l-i^ 

[0 0 3 2] *«ifi«ai(0J:^lC7'7X fftiSLy^iRFEp [US] llife«HI<0RFE|li;n«®«S-fflv>^-^|-g-O, ^r^^ 
Snm®^E4 «rfflv^;5,i ticj; 19, 1 l*Il-Jt«?tL 20 M: (5^m) i: C VDlc J: »)JtS[$n4||l)^tO 

-sa^mpi^'S 0^mi;tl±-!-tLjii±(cit1-'Sf M^Sr^l-^'-y^T-ab'So 

LTCVD«-^To/:t LT*), ItJ^^HiJtta J: 0 ^fc [04] e&JftfiSifORFEPJDm^^^fflv^/c^-^O, 

i'^J:^\ 2 Sfl^ 

[0 0 3 3] giJoHMUlcisv'Tli. ;^x>vxSiSS(7) 3 t-^' 
^L;to 7-i'^|*lCJ:l)iP$*!)2 0 0;/mO#jST;i/ 30 5 

^sraa^tTtti^, ft:^ii5$**5 0-9 o^m, ojo 7 m^yu^ 

Xai)^ 4 0- 5 0 fim-^^-:>fZo ^(DWmiim 8 JiS^mt) (RF) S.O'Stt.ptfXiTJ^AgP 

lB7'7X-7CVDgatcffl^^;ttc:6, iTT^hm^iz 9 MOfmP 
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